The effect of oxygen radicals metabolites and vitamin E on glycosylation of proteins.
Glycosylation (glycation) of proteins is a major complication of hyperglycemia in diabetes. This study has examined the effect of hydrogen peroxide (H2O2) and tertiary-butylhydroperoxide (TBH) and vitamin E (E) on glycation of hemoglobin (GHb). The RBC (15%) in phosphate-buffered saline were treated with 5-50 mM glucose (G) with and without H2O2 or TBH at 37 degrees C for 1-3 d. Glycation of hemoglobin was assessed by GHb formation using Glyc-affinity columns. There was an increase in the GHb formation with increasing G concentrations. GHb formation increased significantly in the presence of H2O2 at all G concentrations. The increase in GHb was blocked when RBC were pretreated with E. E also inhibited formation of malondialdehyde (MDA), an end product of lipid peroxidation, as assessed by the thiobarbituric acid reactivity. Similar increase in the GHb formation was observed when TBH was used instead of H2O2 to induce oxidant stress to the RBC. To examine any role of MDA per se in increased glycation, RBC were treated ex vivo with and without exogenous standard MDA. GHb formation was significantly higher with G-MDA in contrast to G alone. Thus, increased oxygen radicals activity can initiate per-oxidation of lipids and MDA accumulation, which in turn, can stimulate glycation of proteins in diabetes. E can block the glycation of proteins by inhibiting MDA formation.